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(54) Client-server architecture using internet and public switched networks 


(57) A client-server network enables interconnec- 
tion to both the Internet and switched network. In re- 
sponse to a received client service request, a connec- 
tion is established overthe Internet between a client and 
a server. Client information transmitted from the client 
to the server over the Internet connection is used to en- 
able the server to provide the requested service by es- 
tablishing a switched network connection to the client 
using a client's communication number determined from 
the client information. 
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Description 

Technical Field 

This invention relates to the Internet network and, 
more particularly, provides a client-server architecture 
utilizing the Internet and public switched networks. 

Background of the Invention 

The Internet's global and exponential growth is 
common knowledge today. The Internet is implemented 
using a large variety of connections between millions of 
computers. The recent .developments on information 
navigation software and user interfaces, such as Mosaic 
of the World Wide Web, coupled with a continuously 
growing number of public access providers are making 
the Internet a fundamental component of the information 
age, if not the information super highway itself. 

On the other hand, it is also well known that the cur- 
rent Internet lacks the 1 ) guaranteed quality of service 
(QOS), 2) security, and 3) an easy and flexible mecha- 
nism to charge for the information and transmission 
services which are all expected from a complete infor- 
mation network. 

The existing telephone networks, on the other hand, 
have all been offering these capabilities for a long time. 
In the future, internet may also evolve to provide these 
functionalities. However, this requires fundamental 
changes in the global data communications infrastruc- 
ture, e.g., ATM, and this is not expected to happen for 
many years to come. What is desired is a practical way 
to provide guaranteed quality of service, security, and a 
charge mechanism for handling service requests made 
over the Internet. 

Summary of the Invention 

In accordance with the present invention, a method 
of operating a client-server network enables the estab- 
lishing of a connection over the Internet between a client 
and a server in response to a received client service re- 
quest. Thereafter, client information transmitted from 
the client to the server over the established I nternet con- 
nection enables the server to provide the client service 
request and to establish a switched network connection 
to the client using a client's communication number de- 
termined from the client information. The client informa- 
tion may include a client account number, login and 
password, and/or phone number to enable the server to 
establish the switched network connection to the client. 
In one embodiment, the client and server apparatuses 
each include a first interface for interfacing to the Inter- 
net and a second interface for interfacing to the switched 
network, both interfaces operable under control of a 
controller. 


Brief Description of the Drawing 

FIG. 1 shows an illustrative client-server architec- 
ture which uses both the Internet and the public 
s switched network in accordance with the present in- 
vention; 

FIG. 2 shows specific embodiments of the client- 
server architecture of FIG. 1 utilizing different mo- 
dem arrangements to interface to the Internet and 
70 public switched network; 

FIG. 3 is a flowchart showing the processing of a 
typical client request using the two-modem ar- 
rangement of the client-server architecture of FIG. 
2; 

75 FIG. 4 is a flowchart showing the processing of a 
typical client request using a single-modem ar- 
rangement of the client-server architecture of FIG. 
2; 

FIG. 5 shows the client-server architecture utilizing 
20 an ISDN adapter port to interface to the I nternet and 
public switched network; 

FIG. 6 is a flowchart describing the process of han- 
dling a typical client request using the client-server 
architecture of FIG. 5; 

25 FIG. 7 shows the client-server architecture utilizing 
a LAN interface to the Internet; 
FIG. 8 is a flowchart describing the process of han- 
dling a typical client request using the client-server 
architecture of FIG. 7; 

30 FIG. 9 shows the client-server architecture using a 
LAN interface to both the Internet and public 
switched network; and 

FIG. 1 0 is a flowchart describing the process of han- 
dling a typical client request using the client-server 
3S architecture of FIG. 9. 

Detailed Description 

In the following description, elements of each figure , 

40 have reference designations associated therewith, the 
most significant digit of which refers to the figure in which 
that element is first referenced and described (e.g., 100 
is first referenced in FIG. 1). 

The present invention provides a seamlessly inte- 

45 grated system that makes it possible to use an informa- 
tion transmission network, such as the Internet, which 
lacks 1) guaranteed quality of service, 2) security and 
. 3) an easy and flexible mechanism to charge for the in- 
formation and transmission services to be used together 

so with a public switched network (e.g., PSTN, ISDN, ATM, 
etc. type networks) that does offer these functionalities. 
While the remainder of this specification will be de- 
scribed with the assumption that the switched network 
is a Public Switched Telephone Network (PSTN), it 

55 should be noted that the switched network may also be 
a private or corporate communication or data network 
as long as it provides the three functionalities. 

The Internet is a dynamic network consisting of mil- 
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lions of interconnected computers which could run sev- 
eral applications, such as the World Wide Web. Mosaic 
of the World Wide Web provides a window-based pro- 
gram that provides a user easy access to various serv- 
ices over the Internet. The present invention enables the 
above-identified functionality of the public switched net- 
work to be combined with the Internet functionality to 
enhance services provided by existing Internet applica- 
tions and to create new ones. 

With reference to FIG. 1, the system is based on a 
client-server architecture, where the client apparatus, e. 
g., 100, may be either a personal computer (PC) or a 
workstation. Each client 100, 110 requires two logical 
network connections or interfaces, e.g., 102 and 103. 
One of these interfaces 1 02 provides a connection to 
the Internet 1 50 which can be made through a local area 
network (LAN) (as shown in FIGS. 6 and 8) or through 
a Serial Line Internet Protocol (SLIP) connection ovsr a 
modem (as shown in FIG. 2) or over an ISDN port (as 
shown in FIG. 5). These connections can be made either 
through a private connection or through a public 
switched telephone network (PSTN). The second inter- 
face 103 provides a connection to a public or private 
switched telephone network, which may also be made 
through a modem (shown in FIG. 2), an ISDN port 
(shown in FIG. 5), or via a connection to a special LAN 
such as an ATM LAN or a LAN that offers bandwidth 
reservation (shown in FIGS. 6 and 8). It should be noted 
that these two interface connections 102 and 103 are 
defined at the logical level, that is, client apparatus 100 
may have a single physical connection (i.e., modem, IS- 
DN adapter, etc.) that can be used to attach it to both 
the Internet 150 and public switched network 160 (var- 
ious embodiments are shown in FIGS. 2, 5, 7 and 9). 
Similarly, a server 1 30, typically a computer, has access 
to both Internet 150 and public switched network 160 
via logical network interfaces 132 and 133. Generally, 
the system of FIG. 1 enables a plurality of client compu- 
ter-based apparatuses 1 00-1 10 to access a plurality of 
servers 130-140 via Internet 150 and public switched 
network 160. 

The present invention is used when a user at a client 
apparatus 1 00 connects to a server 1 30 through Internet 
1 50 and requests an application or service that requires 
enhanced functionalities not available on Internet 150, 
but offered by the public switched network 160. Illustra- 
tively, such an enhanced service request would be one 
requesting a guaranteed QOS delivery, security, or cus- 
tomized charging. Illustratively, such enhanced Internet 
services would enable the delivery over the switched 
network of 1) real-time video transmission, 2) real-time, 
high-quality audio transmission, and 3) immediate ac- 
cess to sensitive data, e.g., stock market data. 

For such service requests, the server 130 may ini- 
tiate a call connection over the public switched network 
160, using a telephone number provided by the client 
apparatus 1 00 as part of the service request, and deliver 
information for the requested service. This call may be 


billed by any of the standard call billing methods, e.g., 
collect or third part billing, etc. For such an application 
or service, the public switched network 1 60 provides the 
billing for the service and transmission as provided in a 
s normal call mode over the public switched network 1 60. 
The connection over the public switched network pro- 
vides enhanced security, and complicated identification 
mechanisms are not needed. In a typical application or 
service request between a client and a server, both the 
10 Internet and public switched network connection may 
coexist. Another possibility is to use an already estab- 
lished client account for billing purposes. 

A general overview of the operation of the present 
invention is as follows. When a Hyper Text Transport 
'5 Protocol (HTTP) server receives a request for an appli- 
cation or service which requires a phone connection, it 
activates a new process which handles calling the 
phone number associated with this request. This proc- 
ess can run on the same controller that is running the 
HTTP server, or it can be run on another machine con- 
nected to the first one through some connection, e.g., 
through a LAN. Several programs for automatic dialing 
of PSTN or ISDN numbers are available for various 
computers (e.g., AT&T Vistium) and can be used for this 
purpose. Client apparatus 100 includes a program that 
accepts incoming phone calls. Such software is also 
available from many vendors (e.g., AT&T's Vistium). 
The actual transaction, e.g., security checks and send- 
ing a file or audio/video data over the phone connection, 
can then be handled by the same process or yet another 
process. At the end of the transaction, the phone con- 
nection is dropped. 

With reference to FIG. 2, we discuss a client-server 
architecture which utilizes a first modem 201 as the In- 
ternet interface 102 and a second modem 203 as the 
switched network interface 103. The first modem 201 
and second modem 203 connect to central office 205 
which provides access to the public switched network 
160. The public switched network 160 connects to an 
Internet service provider 209 via modem 207. The Inter- 
net service provider 209 may be any of the well-known 
on-line service providers (e.g.. Delphi). 

Various on-line service providers (209 of FIG. 2), 
such as America Online, CompuServe, Delphi etc., use 
PSTN with modems 207 or ISDN (503 of FIG. 5) for cli- 
ent connections. The servers used by these one-line 
service providers 209 are already on the Internet and 
they do not have access to modem pools for their clients' 
connections. It is possible to service client 100 on the 
servers used by these service providers when client 1 00 
makes a service request. In this case, the server 130 
establishes a phone connection the service provider's 
(209) server which, in turn, forwards the call to the line 
of the client 100 who initiated the request. This could be 
accomplished, for example, using PBX functionalities or 
call forwarding features that exist on many on-line serv- 
ice provider systems. 

Returning to our FIG. 2, Internet service provider 


25 


30 


35 


40 


45 


SO 


3 


5 


EP 0 732 835 A2 


6 


209 connects to servers 130 and 140 via Internet 150. 
The servers 130 and 140 utilize modems 211 and 213, 
respectively, to connect to public switched network 160. 
Alternatively, a single modem, shown as 204, may be 
used to provide both the Internet interface 102 and 5 
switched network interface 103 functions. The process 
of handling a user request using the single-modem ar- 
rangement is described in FIG. 4. 

With reference to FIG. 3, we describe a typical client 
access request to a server via the internet utilizing the 
two-modem arrangement of FIG. 2. In step 301, in re- 
sponse to a user input, client apparatus 1 00 establishes 
a connection to a server 130 via modem 1 (201 in FIG. 
2), CO 205, public switched network 160, modem 207, 
Internet service provider 209, and Internet 1 50. Typical- 
ly, access by a client apparatus 100 to a server 130 via 
the Internet 1 50 utilizes the Hyper Text Transport Pro- 
tocol (HTTP) which is accessed using a Mosaic appli- 
cation program available at.the client apparatus 100. 

The functionalities required by this invention can be 
implemented by simple additions to the Mosaic server. 
For example, a server (e.g., 130) can be implemented 
using the well-known Common Gateway Interface (CGI) 
for which public software implementations are available 
for HTTP (Mosaic) servers. The CGI is an open interface 
specification that can be obtained from the Internet and 
is encapsulated by reference herein. The CGI would be 
adapted to provide the functions described in the flow- 
chart of FIGS. 3, 4, 6, 8 and 10. 

In step 302, server 130 completes the connection 
to client 100 that was established over Internet 150. In 
step 303, a user at client apparatus 1 00 makes a service 
request that requires a service functionality that cannot 
be provided by Internet 150. One such service which 
may not be adequately provided by Internet 150 would 
be a request for delivery of a long video or audio seg- 
ment. Such a long video or audio segment may not be 
possible to have a guaranteed real-time delivery be- 
cause one or more of the switches or computer links in 
the Internet 150 may be busy handling other requests. 

The service request in step 303 also includes client 
information (e.g., client ID, phone number, billing ac- 
count) which is used by the server to process the service 
request. According to illustrative embodiments, each cli- 
ent may have a pre-established account at a server lo- 
cation. The client account may include the client's login/ 
password, phone number, billing account and other in- 
formation deemed necessary to properly process serv- 
ice request and to deliver and bill for information delivery 
or other services provided by the server. For security 
reasons, this client account information may be encod- 
ed or encrypted. When a client enters a service request, 
the client's account is accessed in a well-known manner 
to obtain the necessary information to properly access, 
deliver and bill for the service'request. Alternatively, the 
client can provide the necessary information or the serv- 
er can request the specific information that it needs from 
the client to process the service request. This informa- 


tion would, illustratively, include the client's login/pass- 
word, phone number and billing account information for 
billing for the phone call and services provided. For pur- 
poses of billing for telecommunications charges, the cli- 
ent may just ask the server to call the client "collect". 
The phone number in our example is that of modem 2 
(203) to enable the server 1 30 to call back client appa- 
ratus 100. In step 304, server 130 receives the service 
request requiring a public switched network 160 con- 
nection. Server 1 30 uses the client-provided information 
to determine the phone number of the client (e.g., mo- 
dem 2's phone number). 

In step 305, client apparatus 100 may terminate or 
maintain the modem 1 connection to Internet 150. The 
modem 1 call is terminated when client apparatus 100 
knows it has no other communications or service re- 
quests requiring Internet 1 50 access. If it does, then the 
connection to Internet 150 is maintained. In step 306, if 
server 130 has a modem connection 211, it can initiate 
the call to the public switched network 1 60. In any event, 
a call connection is initiated to modem 2 using the phone 
number provided in the service request. In step 307, cli- 
ent apparatus 100 receives, optionally checks the caller 
ID, and accepts the call (which may be collect) from the 
server 130 and establishes a connection through mo- 
dem 2. Thereafter, in step 308, client apparatus 1 00 and 
server 130 can exchange data over the switched net- 
work 1 60. In step 309, either the client 1 00 or server 1 30 
may terminate the phone call connection. If appropriate, 
server 1 30 would then bill the client's account for the call 
and the services provided. Alternatively, billing could be 
made entirely through switched network providers using 
standard billing techniques. 

With reference to FIG. 4, we describe an illustrative 
handling of a service request utilizing the single modem 
204 of FIG. 2 to provide both the Internet interface 102 
and switched network interface 103 functions. In step 
401, in response to a user's service request, the client 
computer apparatus 100 establishes a connection to 
server 130 via modem 204, CO 205, switched network 
160, modem 207, Internet service provider 209, and In- 
ternet 150. Again, this access to server 1 30 may utilize 
the Mosaic application program to access Internet 150. 
In step 402, server 1 30 completes the Internet 150 con- 
nection to apparatus 100. In step 403, it is assumed that 
the service request requires a functionality that cannot 
be provided over Internet 150. In such a situation, the 
user or apparatus 100 provides client information, illus- 
tratively including a phone number (scrambled to ensure 
security), to server 130 as part of the service request. 
In step 404, server 1 30 receives the client information 
including the phone number as part of the service re- 
quest. In step 405, client apparatus 1 00 disconnects the 
Internet connection and modem 204 waits for the call 
from server 1 30. In step 406, server 1 30 itself or another 
server, e.g., 140) that has a modem connection to 
switched network 160 places a call to modem 204 at 
client apparatus 100 using the phone number provided 
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in the original service request. In step 407, client appa- 
ratus 100 receives and accepts the call (which could be 
a collect call) and establishes a connection through mo- 
dem 204. In step 408, server 1 30 and client apparatus 
100 exchange data over the switched network 160. In 
step 409, either the client apparatus or server may ter- 
minate the switched network connection. In step 410, 
the Internet connection can be established. 

With reference to FIG. 5, we describe a client-server 
architecture utilizing an ISDN adapter to interface both 
client apparatus 100 and server 130 to both public 
switched network 160 and Internet 150. The initial con- 
nection between client apparatus 100 and server 130 is 
made via ISDN adapter 501, CO 205, switched network 
160, ISDN adapter 503, Internet service provider 209, 
and Internet 1 50. the subsequent connection from serv- 
er 1 30 to apparatus 1 00 is made via ISDN adapter 505, 
the ISDN network portion of switched network 160, and 
ISDN adapter 501. 

With reference to FIG. 6, we describe an illustrative 
processing of a client access request to server 130. In 
step 601, client apparatus 100 is connected to server 
130 using either a 1 B or 2B channel connection in the 
ISDN adapter. Again, the client uses the Mosaic appli- 
cation program to access I ntemet 1 50. As previously de- 
scribed, the connection extends from client apparatus 
100 via ISDN adapter 501, the ISDN capability of 
switched network 160, ISDN adapter 503, Internet serv- 
ice provider 209, and Internet 150 to server 130. In step 
602, server 1 30 completes the connection via the Inter- 
net 150. Instep 603, client apparatus 100 makesaserv- 
ice request that requires a switched network 160 to en- 
able server 130 to deliver the requested information. 
This service request includes client information, includ- 
ing, in our example, the phone number of the ISDN 
adapter 501 . In step 604, server 1 30 receives the serv- 
ice request including the phone number needed to es- 
tablish a connection via switched network 160. 

In step 605, assuming that client apparatus 1 00 has 
utilized both of the B channels of ISDN adapter 501 , then 
one of the B channel connections is dropped or pub on 
hold. If, however, the client apparatus utilized one of the 
B channels for internet 150, then the other B channel 
could be used for the switched network connection. In 
step 606, server 130 itself, or another server 140 that 
has an ISDN adapter, places a call to client apparatus 
100 using the phone number provided in the service re- 
quest. In step 607, client apparatus 100 receives the IS- 
DN call over one or both of the B channels. In step 608, 
data exchange takes place between server 1 30 and cli- 
ent apparatus 100 over the ISDN portion of switched 
network 160. In step 609, either the client apparatus 100 
or server 130 may terminate the ISDN call. In step 610, 
if the Internet connection was dropped, the client appa- 
ratus 100 and server 130 may reconnect the dropped B 
channel(s). If the Internet connection was held, client 
100 simply resumes Internet communication in the nor- 
mal way. 


With reference to FIG. 7, we discuss a client-server 
. architecture utilizing a LAN interface to Internet 150. Cli- 
ent apparatus 100 establishes a service request con- 
nection to server 1 30 utilizing LAN 701 and Internet 1 50. 

5 If the service request requires a connection capability 
not provided by Internet 150, server 130 may establish 
a connection to client apparatus 100 via ISDN adapter 
705, ISDN portion of the switched network 160, CO 205 
and ISDN adapter 707. Alternatively, server 130 can 

io connect to client apparatus 100 using modem 709, 
switched network 160, and modem 711. 

With reference to FIG. 8, we describe an illustrative 
client access request utilizing the client-server architec- 
ture of FIG. 7. In step 801, client apparatus 100 estab- 

fS lishes a connection to server 130 via LAN 701 (and its 
WAN extension). In step 802, server 130 is connected 
to client apparatus 100 via the LAN (WAN) connection 
and Internet 150. In step 803, client apparatus 100 
makes a service request that requires a switched net- 

20 work 1 60 connection and provides client information in- 
cludinga phone number for modem 711 or ISDN adapter 
607. In step 804, server 130 receives the service re- 
quest and phone number. In step 805, client apparatus 
may terminate or maintain LAN 701 connection via In- 

25 ternet 150. In step B06, server 130 itself, or another serv- 
er that has an ISDN or modem connection capability, 
places a call using the phone number provided in the 
service request. In step 807, client apparatus 100 re- 
ceives the call from modem 711 or ISDN adapter 607 

30 and establishes the connection, in step 808, the server 
130 and client apparatus 100 exchange data over 
switched network 160. In step 809, either server 130 or 
client apparatus 100 may terminate the second (that is, 
ISDN or modem) call. 

35 With reference to FIG. 9, we discuss a client-server 
architecture utilizing a LAN interconnection (perhaps 
with bandwidth reservation) to both Internet 150 and 
switched network 160. Bandwidth reservation is a well- 
known LAN connection protocol which is available from 

40 many vendors, such as Novell. A connection is estab- 
lished to client apparatus 100 and server 130 via LAN 
601 and Internet 150. If necessary, a second connection 
can be established between server 1 30 and client ap- 
paratus 100 via ISDN adapter 605, switched network 

45 160, CO 205, ISDN/LAN adapter (or bridge) 901, and 
LAN 601 . Alternatively, a second connection can be es- 
tablished between server 130 and client apparatus 100 
via modem 709, switched network 160, CO 205, modem 
pool 903, and LAN 601. 

so with reference to FIG. 10, we describe an illustra- 
tive client access request to server 130. In step 1001, 
client apparatus 100 connects to server 130 via LAN 
601. In step 1002, server 130 connects to client appa- 
ratus 1 00. 1 n step 1 003, a client makes a service request 

55 that requires a switched network connection to handle 
the information transferred from server 1 30. The service 
request includes client information, illustratively a phone 
number for the modem pool 903 or ISDN/LAN bridge 
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901 , which is to be utilized to complete the connection 
to the client apparatus 100. In step 1004, server 130 re- 
ceives the service request and the phone number to be 
utilized to establish the second connection. In step 
1005, server 1 30 places the second call via ISDN adapt- 
er 605, or modem 709, using the phone number provid- 
ed in the service request. In step 1006, client apparatus 
1 00 receives the call from the modem pool 903 or I SDN/ 
LAN 901 through LAN 601 (perhaps using bandwidth 
reservation). In step 1007, server 130 and client appa- 
ratus 1 00 exchange data over switched network 1 60 uti- 
lizing either the modem or ISDN equipment. In step 
1 008, either server 1 30 or client apparatus 1 00 may ter- 
minate the second (ISDN or modem) call. 

Claims 

1. A method of operating a client-server network, 
CHARACTERIZED BY the steps of 

in response to a received client service request, 
establishing a connection over the Internet be- 
tween a client and a server, 
transmitting client information from the client to 
the server over the Internet connection to ena- 
ble the server to provide the client service re- 
quest, and 

establishing by the server, in response to the 
client service request, a switched network con- 
nection to the client using a client's communi- 
cation number determined from the client infor- 
mation, 

2. The method of claim 1 further CHARACTERIZED 
BY the step of 

terminating the Internet connection after said 
transmitting step. 

3. The method of claim 2 further CHARACTERIZED 
BY the steps of 

terminating the switched network connection, 
and 

re-establishing the Internet connection after 
termination of the switched network connec- 
tion. 

4. The method of claim 1 CHARACTERIZED IN THAT 
the client information includes a login and password 
from which the server determines the client's com- 
munication number. 

5. The method of claim 1 CHARACTERIZED IN THAT 
the client information is a client account number 
from which the server determines the client's com- 
munication number for use in establishing the 
switched network connection. 


6. The method of claim 1 CHARACTERIZED IN THAT 
the client information includes a switched network 
phone number of the client. 

5 7. The method of claim 1 CHARACTERIZED IN THAT 
the Internet connection to the client is established 
using a modem. 

8. The method of claim 1 CHARACTERIZED IN THAT 
io the Internet connection to the client and the 

switched network connection to the client are each 
established using a separate modem. 

9. The method of claim 1 CHARACTERIZED IN THAT 
is one modem is used to alternately establish the In- 
ternet connection to the client and the switched net- 
work connection to the client. 

10. The method of claim I CHARACTERIZED IN THAT 
20 the Internet connection to the client is established 

using an ISDN adapter. 

11 . The method of claim 1 CHARACTERIZED IN THAT 
the Internet connection to the client is established 

25 using a LAN. 

12. The method of claim 1 CHARACTERIZED IN THAT 
the switched network connection to the client is a 
collect call. 

30 

1 3. A client apparatus for connecting to any of a plurality 
of server apparatuses over the Internet and a 
switched network, CHARACTERIZED BY 

35 first interface means for interfacing said client 

apparatus to said Internet, 
second interface means for interfacing said cli- 
ent apparatus to said switched network, and 
controller means including 

40 means for establishing, in response to a client 

request, a first connection via the first interface 
and Internet to a client-selected first server ap- 
paratus, 

means for communicating information identify- 
4 $ ing a specific communication service identified 

by the client request to establish a second con- 
nection to said client apparatus over said 
switched network, and 

means, responsive to a connection request re- 
so ceived from the first server apparatus via said 

second interface and the switched network, for 
establishing a second connection between the 
first server apparatus and the client apparatus, 
said second connection being used to enable 
55 the first server apparatus to provide the specific 

communication service requested by the client 
apparatus. 
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1 4. The client apparatus of claim 1 3 CHARACTERIZED 
IN THAT the first connection is terminated after 
sending the client information.* 

1 5. The client apparatus of claim 1 3 CHARACTERIZED 
IN THAT the first connection is maintained during a 
portion of the second connection. 

1 6. The client apparatus of claim 1 3 CHARACTERIZED 
IN THAT the first and second interface means use 
separate modems. 

17. The client apparatus of claim 13 CHARACTERIZED 
IN THAT the first and second interface means uses 
a single modem for providing the first and second 
connections and CHARACTERIZED IN THAT the 
first connection is terminated before the second 
connection is established. 

18. The client apparatus of claim 13 CHARACTERIZED 
IN THAT the first and second interface means are 
implemented using different communication chan- 
nels of an ISDN adapter. 

19. The client apparatus of claim 13 CHARACTERIZED 
IN THAT the first and second interface means are 
implemented using a LAN having a PSTN connec- 
tion. 

20. The client apparatus of claim 1 3 CHARACTERIZED 
IN THAT the client information is used by the first 
server apparatus to identify a phone number of the 
second interface of the client apparatus. 

21. A server apparatus for connecting to any of a plu- 
rality of client apparatuses over the Internet and a 
switched network, CHARACTERIZED BY 

first interface means for interfacing said server 
apparatus to said Internet, 
second interface means for interfacing said 
server apparatus to said switched network, and 
controller means including 
means, responsive to a service request from a 
first client apparatus, for establishing a connec- 
tion via the first interface and said Internet to 
the first client apparatus, and 
means, responsive to information identifying a 
specific communication service identified by 
the client service request and including client 
information, for enabling the server apparatus 
to establish a new connection to the first client 
apparatus over said switched network. 

22. The server apparatus of claim 21 CHARACTER- 
IZED IN THAT the second interface means is a mo- 
dem. 


23. The server apparatus of claim 21 CHARACTER- 
IZED IN THAT the second interface means is an IS- 
DN adapter. 

s 24. The server apparatus of claim 21 CHARACTER- 
IZED IN THAT the client information includes a 
phone number of the first client apparatus on said 
switched network. 

10 25. The server apparatus of claim 21 CHARACTER- 
IZED IN THAT the client information includes a login 
and password which are used to determine a phone 
number of the first client apparatus on said switched 
network. 

15 

26. The server apparatus of claim 21 CHARACTER- 
IZED IN THAT the client information includes a cli- 
ent account number which is used to determine a 
phone number of the first client apparatus on said 

20 switched network. 

27. A method of operating a client apparatus for con- 
necting to any of a plurality of server apparatuses 
over the Internet and a switched network, CHAR- 
TS ACTERIZED BY the steps of 

establishing, in response to a client request, a 
first connection via a first interface and the In- 
ternet to a client-selected first server appara- 
30 tus, 

communicating information identifying a specif- 
ic communication service identified by the client 
request, including client information for ena- 
bling the first server apparatus to establish a 
35 second connection to said client apparatus 

over said switched network, 
receiving a connection request from the first 
server apparatus via said second interface and 
the switched network, and 
40 establishing a second connection between the 

first server apparatus and the client apparatus, 
the second connection being used to enable 
the first server apparatus to provide the specific 
communication service requested by the client 
45 apparatus. 

28. A method of operating a server apparatus for con- 
necting to any of a plurality of client apparatuses 
over the Internet and a switched network, CHAR- 

so ACTERIZED BY the steps of 

in response to a service request from a first cli- 
ent apparatus, establishing a connection via a 
first interface and the Internet to the first client 
55 apparatus, 

receiving information identifying a specific com- 
munication service identified in the client serv- 
ice request, and 


55 


5 24. 
10 25. 

15 

26. 

20 
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enabling the server apparatus to establish a 
new connection to the first client apparatus over 
said switched network using information re- 
ceived in the client service request. 
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